S-phase cell-specific modification by gemcitabine of PFGE-analyzed radiation-induced DNA fragmentation and rejoining.
To assess the cell cycle-dependent influence of gemcitabine on ionizing radiation-induced DNA double-strand breakage (DSB) and rejoining measured by pulsed-field gel electrophoresis (PFGE). WIDR cells (human colon carcinoma) were synchronized by serum starvation/stimulation providing populations with 7% (G1) or 50% S-phase cells, respectively. Following drug treatment (0.5 microg/ml for 2 hours) cells were irradiated (up to 90 Gy) or incubated for repair (up to 6 h after 40 Gy). Cell cycle changes were monitored by flow cytometry, DNA fragmentation was assessed by PFGE as fraction of electrophoretically mobile DNA. Without drug treatment, irradiated S-phase cells exhibited lower PFGE signals than the G1 cells due to the well known electrophoretic immobility of replicative DNA fragments, but DSB rejoining was not different. Gemcitabine pretreatment increased the apparent initial radiation-induced DNA fragmentation specifically for S-phase cells. This effect was rapidly reversed (1 h) during incubation for repair. The data indicate that gemcitabine causes the formation of additional radiation-induced DSB in S-phase cells or destabilizes the replicative structures that otherwise prevent DNA fragment migration during PFGE. The latter would be rapidly restituted superimposing DSB rejoining. This is discussed in relation to the recently proposed role of mismatch repair in gemcitabine radiosensitization.